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“My M, They Ar© Going 
to Kill Us All” 




Two of the most controversial issues in the assassination are 
whether Oswald could fire three shots in the necessary time and 
if the nearly whole bullet. Warren Commission Exhibit 399, 
found on the stretcher at Parkland Hospital could have passed 
through the President, out his neck, and then caused all of Gover- 
nor Connally’s wounds. 

The Warren Commission and the House Select Committee did 
the best they could with photo and computer technology as it ex- 
isted in 1964 and 1978. However, scientific advances within the 
past five years allow significant enhancements of the Zapruder 
film, as well as scale re-creations using computer animation, 
which were unavailable to the government panels. As a result, it 
is now possible to settle the question of the timing of Oswalds 
shots and to pinpoint the moment when both Kennedy and Con- 
nally were struck with a precision previously unattainable.* 


•At Dealey Plaza, more than 510 photographs that directly relate to the 
assassination were taken by some seventy-five photographers, but the Za- 
pruder film is by far the most useful in determining what happened, smce it 
records the entire period of the shooting. This chapter is based 
the latest computer enhancements of that film. They include one d«me by Dr 
Michael West, a medical examiner in Mississippi, together with Johann 
Rush, the journalist who filmed Oswald during his Fair Play for Cuba 
demonstration at the New Orleans Trade Mart; and another completodby 
Failure Analysis Associates, a prominent firm specializing in computer 
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318 ■ CASE CLOSED 


The first issue is the timing. In 1964, the FBI's test-firing of 
Oswald’s Carcano determined that a minim um of 2.25 to 2.3 sec- 
onds was necessary between shots to operate the bolt and re- 
aim. Since the first bullet was already in the rifles chamber and 
ready to fire, that meant Oswald had to operate the bolt action 
twice (just as Harold Norman heard on the fifth floor). According 
to the Warren Commission, the fastest he could have fired all 
three shots was 4.5 seconds. However, that minimum time is now 
out of date. CBS reconstructed the shooting for a 1975 documen- 
tary. Eleven volunteer marksmen took turns firing clips of three 
bullets at a moving target. None of them had dry practice runs 
with the Carcano s bolt action, as Oswald had had almost daily 
while in New Orleans. Yet the times ranged from 4.1 seconds, 
almost half a second faster than what the Warren Commission 
thought was possible, to slightly more than 6 seconds, with the 
average being 5.6 seconds, and two out of three hits on the tar-- 
get. Based on its 1977 reconstruction tests, the House Select 
Committee lowered the time between shots on the Carcano to 
1.66 seconds, with the shooter hitting all the targets. 3 This re- 
duced the time necessary for three effective shots to 3.3 seconds. 

The time necessary to operate the Carcano must be compared 
to the Zapruder film, which serves as a time clock for the assassi- 
nation. The FBI concluded that Zapruder ’s camera operated at 
18.3 frames a second. * By figuring when the first and last shots 

reconstructions for lawsuits. The Failure Analysis work is an extensive un- 
dertaking involving 3-D scale generations of Dealey Plaza, physical mock- 
ups of the presidential car, and stand-in models for the President and 
Governor, all to determine trajectory angles and the feasibility of one bullet 
causing both sets of wounds. Failure Analysis also re-created experiments 
with the 6.5mm ammunition, using more updated information than was 
available to the Warren Commission, to further test the "single-bullet the- 
ory" and the condition of the missile. 

‘Zapruder said the film in his camera was fully wound when he started 
filming the motorcade. The FBI’s 1964 tests determined that in the first 30 
seconds of operation, Zapruder s camera ran between 18 to 18.5 frames per 
second, with the average at 18.3 While that is a 3 percent variance, it is 
statistically unimportant when determining the reaction times of Kennedy 
and Conn ally to their bullet wounds. The figure 18.3 is used by all research- 
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fired 6.6mm full-metal- \ 
jacketed bullets with a muzzle 
velocity of over 2,000 feet per second. 


1. Push bolt up... 2. Pull back (to eject case and position next cartridge)... 
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Through the 4X telescopic sight, the target 
filled Oswald’s vision. The President 
appeared to be only about 
25 yards away at 
the time of the 
third shot. 


4 rounds in 
a six-bullet clip 
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\^ Did Oswald have time to fire three shots? Enhancements 
of the Zapruder film lead to the answer. His first shot 
d v missed. He had at least aim, and fire 

V d the second shot, which hit both Kennedy and Connally. 
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^n^nlheMarines, Oswald was profici ent with an M-l rifle at 
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Oswald’s exact stance when 
shooting is not known. The top of 
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THE THREE SHOTS 


The first of Oswald’s three shots 
missed. The origin of the second and 
third shots is established by the 
projection of the cones (right). The 
120-degree turn from Houston Street 
onto Elm Street slowed the motorcade 
to under 10 mph. In Oswald’s line of 
fire the President was a simple shot. 
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The ^Cones’* 

Using computer enhancements of 
the Zapruder film, Failure 
Analysis Associates calculated the 
trajectories of the two bullets that 
Btruck their target. They fixed the 
position of the limousine and the 
postures of Kennedy and Connally 
at the precise moments of impact. 
Working backward and allowing 
for a margin of error, a computer 
then calculated a line through the 
entry and exit wounds. The 
trajectory could then be splayed 
into a “cone.” Cone A shows the 
origin of the second shot, and 
le third shot. t 
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The Zapruder frames 

The moments of impact of 
Oswald’s second and third 
shots can be established by analyzing 
frames of the Zapruder film. The second 
shot (Cone A) hit both the President and 
Governor Connally just as their limousine 
emerged into Zapruder’s view from behind 
a freeway sign. Careful analysis points to 
the impact of Oswald’s second shot at 
frames 223-224. The third shot (Cone B), 
in full view of Zapruder, hit Kennedy in 
*• KopIt nf hia fit frame 313. 











waid s second shot, the first to strike, is the most contentious 
It is variously called the “magic” or “pristine” bullet by 
conspiracy theorists, who contend that no single bullet could 
so seriously wounded both men. The bullet needed no 
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and the Zapruder film, 
is reconstructed here. 


BULLET SPEED 


1, /00-l t 800 feet per second 




By frame 226 the President began to 
show a neurological reflex— known as 
the Thorbum position — to spinal 
injury. His arms jerked up to a fixed 
position, hands nearly at his chin, 
elbows pushed out. 
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Viow from above 

The trajectory, plotted in 
accordance with the exact 
postures of both men, was 
not significantly altered until 
the bullet was slightly 
deflected by Connally’s rib. 
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THE ESCAPE 

Oswald came very close to being-cfiptured as he fled 
from the Book Depository. But within 3 minutes after 
his final shot, he walked, unmolested, out of the front 
entrance* while the rear was guarded. 
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Left: A side and rear view of Warren Commission Exhibit 399, the single bullet 
that wounded President Kennedy through his neck as well as inflicting all of 
Governor Connally’s injuries. 

Right: The bullet (also shown in side and rear views) from a 1992 reconstruction 
done by Failure Analysis Associates. In that test, the bullet’s charge was 
reduced so it would strike a cadaver’s wrist at 1100 feet per second, 
approximating the speed of CE 399 when it struck Governor Connally's wrist. 
Emerging in even better condition than 399, it provided the final physical 
evidence necessary to prove the single-bullet theory. 

(National Archives and Failure Analysis Associates) t uU 
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